Small-cell lung cancer (SCLC) represents 15-20% of all diagnosed cases of lung cancer. It is characterized by distinct clinical features, such as rapid tumour growth, predominantly central and bulky location in the chest, and early dissemination to locoregional lymph nodes and to distant metastatic sites [1] . Despite the high initial response rates to chemotherapy and the high sensitivity to radiotherapy (RT), SCLC recurs in most patients, and prognosis remains generally poor. About two-thirds of patients present with overt metastatic disease, and for these patients combined chemotherapy is the cornerstone of treatment. Unfortunately, no curative option is available, and median survival is less than 1 year [2, 3] . For the minority of patients with limited intrathoracic disease at diagnosis, chemotherapy combined with thoracic RT is the standard approach, with a definite chance of cure in about 20-25% of patients [4] . In both limited and metastatic disease with a major response to chemotherapy, prophylactic cranial irradiation has been shown to reduce the rate of brain recurrence and to prolong survival [5, 6] .
Although chemotherapy remains the backbone of treatment in SCLC, beneficial effects on survival in the past two decades have been mainly achieved by the appropriate use of RT [7] . A number of randomized studies have demonstrated a survival advantage when thoracic RT is administered early during the chemotherapy course [8] , and in particular, a shorter interval between the first day of chemotherapy and the last day of RT is associated with improved survival due to the reduced risk of tumour repopulation and development of resistant clones [9] . Twice-daily thoracic RT starting with the first course of chemotherapy results in improved survival rates in comparison to standard oncedaily RT [10] , and preliminary studies have shown that higher doses exceeding 45-54 Gy can be safely delivered concurrently with chemotherapy [11] . However, early RT, twice-daily fractionation and higher doses are all related to higher toxicity, mainly severe oesophagitis. A reasonable approach to reducing toxicity and to improving locoregional control and survival is, on the one hand, accurate staging and patient selection, and on the other hand, better delineation of RT target volumes.
Patients with SCLC have been traditionally staged by a two-stage system, developed nearly 50 years ago by the Veterans Administration Lung Cancer Study Group [12] . According to this staging system, limited disease (LD) is defined as disease confined to the ipsilateral hemithorax which can be encompassed within a tolerable radiation field, whereas extensive disease (ED) is defined as a disease extending outside the ipsilateral hemithorax, including patients with malignant pleural effusion. More recently, the International Association for the Study of Lung Cancer has recommended that TNM staging be applied in all cases of SCLC, and that accurate stratification by TNM stage be incorporated into clinical trials in stage I/III [13, 14] .
A precise definition of target volumes is crucial in RT to avoid geographic misses and to limit exposure of healthy tissues to high doses of radiation. Mediastinal staging is of paramount importance, mainly if increased RT doses are considered. Studies in non-small-cell lung cancer (NSCLC) have clearly demonstrated that dose escalation is possible if elective nodal irradiation of the whole mediastinal area is omitted. CT-based selective irradiation of involved lymph nodes only has been proven safe in NSCLC, with isolated nodal failures in less than 5% of patients [15] . This has resulted in reduced radiation fields. Unfortunately, this does not seem to be the case in SCLC. Isolated nodal recurrence has been seen in over 10% of patients in whom only lymph nodes seen to be enlarged on CT were irradiated [16] . This is in agreement with the poor correlation between clinical and pathological staging observed in the largest reported series of resected SCLC [14] . In that series, 14% of 144 patients with clinical stage N0 according to CT were upstaged to pN2 or above after resection; conversely, 32% of those with clinical N2 stage were downstaged to pN1 or less.
18 F-FDG PET has been demonstrated to be of significant value in NSCLC, improving the definition of the primary tumour, mainly in regions with atelectasis, and of nodal disease, leading to reduced normal tissue toxicity and providing opportunities for dose escalation [17] . Therefore, an FDG PET/CT scan is now recommended as the optimal procedure for patient selection and RT planning in patients with locally advanced NSCLC [18] .
Preliminary data on the use of FDG PET in SCLC are encouraging, albeit still not conclusive. In several small studies evaluating staging of SCLC, FDG PET has shown higher accuracy than conventional imaging (including bone scintigraphy and brain imaging), with stage migration in a median of 13% of patients, upstaging from LD to ED in 9% and downstaging from ED to LD in 4% [19] . However, because SCLC is rarely managed with surgery, all these studies have the important limitation that no histological verification of discordant results between conventional imaging and FDG PET was available. FDG PET is also being rapidly integrated into RT planning procedures for LD SCLC. In one study, FDG PET changed RT fields in 24% of patients with LD; both increases and decreases in the volumes were observed [20] . On the basis of this planning study, 60 patients with LD were prospectively treated with combined chemotherapy/RT, with irradiation of the primary tumour and nodal mediastinal disease defined by pretreatment FDG PET/CT imaging [21] . Isolated nodal failures were observed in only 3% of patients, and the incidence of severe oesophagitis was 12%, that is half of that expected with the use of CT only.
While its additional value in the assessment of early response to therapy in SCLC is questionable [22] , due to the rapidly visible response on CT, FDG PET has recently shown promising results as a pretreatment tool for patient prognostic stratification. In a subgroup analysis of 76 consecutive patients with SCLC, overall survival (OS) was significantly shorter in those with high versus low mean SUVmax, including both those with LD and those with ED [23] . More recently, following a retrospective evaluation of a small series of SCLC patients, it was suggested that volumetric parameters such as total lesion glycolysis could be a better prognostic indicator than SUVmax, as reported for other cancers [24] . Zhu et al. [25] confirmed this finding in a larger retrospective series of patients with pathologically proven SCLC who underwent pretreatment FDG PET/ CT. In their study, the prognostic significance of several metabolic parameters was evaluated. On multivariate analysis, metabolic tumour volume (MTV) measured according to a threshold SUV value of 2.5 and integrated SUV (iSUV), defined as the product of MTV and average SUV, were significantly correlated with OS and progression-free survival (PFS), while no correlation with patient outcome was observed for SUVmax. Patients with LD and larger MTV showed significantly shorter OS and PFS as compared with those with LD and smaller MTV. Patients with ED and larger MTV also had significantly shorter median OS and PFS than patients with the same stage and smaller MTV.
In this issue of the European Journal of Nuclear Medicine and Molecular Imaging, Oh et al. [26] provide another useful piece of information about the potential of volumetric FDG PET evaluation in staging and prognostic definition of SCLC, and ultimately in the selection of appropriate therapy for each patient group. Their uni-and multivariate analyses of a retrospective series of 106 consecutive SCLC patients (45 LD, 61 ED) showed that both stage and whole-body MTV (measured according to a threshold SUV of 3) were independent prognostic factors for PFS and OS. Moreover, incorporation of PET-defined MTV with TNM staging provided a more detailed prediction of prognosis than MTV with conventional staging as well as tumour staging alone. These findings are very interesting, and suggest that FDG PET/CT may have an important role in patient stratification in future clinical trials and, hopefully, in clinical practice in SCLC. As discussed by the authors, a more accurate survival prognostication including whole-body MTV could help to improve treatment strategy for SCLC patients. In particular, patients with stage I/III SCLC and a lower whole-body MTV could be good candidates for RT dose escalation or accelerated and hyperfractionated regimens, while patients with stage IV SCLC but a lower disease burden could be candidates for consolidation thoracic and extrathoracic RT. These are exactly the issues explored by currently ongoing key RT trials in SCLC, which have been designed on CT-based staging and target definition [7] . Two randomized phase III studies are comparing high-dose, once-daily RT (66-70 Gy over 7 weeks) with 45 Gy in 30 twice-daily fractions over 3 weeks [27, 28] . On the other hand, two randomized trials have recently been launched in ED SCLC, to determine the role of consolidation RT in thoracic disease or limited metastatic areas in patients who are good responders to induction chemotherapy [29, 30] . Of note, a significant improvement in survival with the use of thoracic RT in patients with ED SCLC and a complete response at distant sites following chemotherapy was observed in a previous randomized study [31] .
In conclusion, although a number of technical and biological issues (such as SUV threshold and organ motion) are still under debate and await standardization, the results reported by Oh et al. represent an important step towards the full implementation of FDG PET in SCLC. Further controlled prospective studies in a larger number of patients are warranted to confirm the role of metabolic volumetric parameters as staging tools and prognostic biomarkers in SCLC.
